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ABSTRACT
MANAGEMENT OF YOUTH SPORT-RELATED CONCUSSION BY URBAN AND RURAL
PRACTITIONERS: A PILOT
By
Brett Rachael Fox
Sport-related concussions (SRC) occur at alarming rates among high school athletes (ages 1318), which made the Center for Disease Control and Prevention and other agencies classify it as
an “epidemic”. If improperly managed, physical, mental, and emotional consequences can occur
for SRC patients. Due to these consequences all 50 states in the US have passed legislation
requiring medical release from a practitioner before a student-athlete can return to athletics
following an SRC, yet there is no universally accepted consensus on how to medically manage
this common injury. A 22-item, validated survey was distributed to Michigan practitioners who
sign off on SRC. The purpose of this study was to compare the management of SRC between
urban and rural practitioners in the following critical areas: 1) practitioner demographics in urban
and rural settings, 2) return-to-learn and return-to-play protocols used by practitioners, 3) sportrelated concussion diagnostic tools used by practitioners, 4) the working relationship between
practitioners and athletic trainers in the secondary school setting, and 5) practitioner’s knowledge
of the Michigan Sports Concussion Law. A total of 20 participants were included in this research
(8 urban, 12 rural). One significant finding of this study was that rural practitioners rely very
heavily on the results and recommendations of the ImPACT Application, p = 0.040, compared to
their urban counterparts. The information collected in this study can be used to recognize the
strengths and weaknesses of current protocols and aid in reforming the current policy
surrounding sport-related concussions in the state of Michigan.
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CHAPTER 1: JOURNAL MANUSCRIPT

INTRODUCTION
As rates of sports-related concussions (SRC) rise in young athletes, it becomes
imperative that the healthcare professionals be responsible for their treatment, mainly physicians
(DO and MD), nurse practitioners (NP), physicians assistants (PA), and athletic trainers (AT)1–3.
SRC is a type of mild traumatic brain injury (mTBI) common among high school athletes (ages
13-18), that can have a lasting impact on athletes' physical, mental, and emotional health if not
managed properly. In fact, of the 200,000 annually reported SRC greater than 70% of those cases
fall into pediatric age ranges 4. In the United States, mTBI cases have increased at an alarming
rate and our national agencies are working to prevent it. Both the Centers for Disease Control
and Prevention and the Department of Defense have made statements highlighting the prevalence
of concussion and are making efforts to improve recognition and management of concussions 5,6.
In response, all fifty states have passed some forms of legislation for the management of this
injury. Despite the efforts of these organizations, there is no standard protocol for returning
athletes to competition at the state or national level that indicates when concussed athletes should
return to normal practice or participate in the competition. Frequently, treatment is left to the
practitioner’s discretion, which can lead to inconsistencies between cases. Furthermore, this
treatment can vary depending upon the practitioner’s experience and level of commitment to
continuing education regarding SRC. Additionally, cost and availability of resources often
causes rural and urban physicians to differ on treatment prescriptions for athletic injuries,
including SRC 9. Athletic trainers working in the secondary school setting are optimally placed
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to play a crucial role in overseeing the concussed student-athletes return to the classroom and
athletics. However, athletic training is still a relatively young profession, and there is often a lack
of understanding of their role in student athlete healthcare, especially in the high school
environment 10.
Limited studies have compared the prevalence of established return to play protocols, and
the role of the athletic trainer in those protocols in both urban and rural physicians’ practices in
the United States. Due to the current gaps in research, this study aimed to assess five critical
areas in SRC management through the use of a validated survey. These areas of interest
included: 1) practitioner demographics in urban and rural settings, 2) return-to-learn and returnto-play protocols used by practitioners, 3) sport-related concussion diagnostic tools used by
practitioners, 4) the working relationship between practitioners and athletic trainers in the
secondary school setting, and 5) practitioner knowledge of the Michigan Sports Concussion Law.
The information collected in this study may be used to recognize strengths and weaknesses of
current protocols used by practitioners, identify the perceived roles of athletic trainers in
concussion care and management, and aid in reforming the current policy surrounding sportrelated concussion in the state of Michigan.
METHODS
After the initial survey was created it was validated by an expert committee of four
physicians who treat SRC. This validation was necessary to attain a level of test validity and
external validity. A 22-item survey was the final product and it was distributed to 200
practitioners (physicians, nurse practitioners, and physicians' assistants) in the state of Michigan.
Practitioners included in this research were required to practice one or more of the following
specialties; family medicine, sports medicine, pediatrics, emergency medicine, and neurology.
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Hard copies of the surveys were distributed via snail mail. The first batch, a total of 100 surveys,
were sent out in early November 2021. The goal was to compare how urban and rural
practitioners diagnose, manage, and treat SRC. For the purposes of this research, a rural
setting was defined as a county with a population of less than 50,000; an urban setting will be
defined as a county with a population of greater than 50,000.
About half of the first mailings were sent to randomly selected rural practitioners in
Alger, Baraga, Luce, Mackinaw, and Schoolcraft counties. These counties were selected as a
representative group because they are the least populated in Michigan, therefore, considered as
the most rural. The other half of the first mailing was sent to randomly selected practitioners in
Genesee, Kent, and Wayne counties, as these are the most densely populated counties in
Michigan. However, due to meager response rates (4%) among the urban practitioners, the
second mailing of 100 randomly selected practitioners from Genesee, Kent, and Wayne counties
were sent in early February of 2022.
The complete survey can be found in the Appendix C. Eligible physicians treat and sign
off on SRC in high school-aged athletes in their clinical practice. Of the 200 surveys distributed,
20 were returned and included in this research resulting in a 10% response rate. The survey
included a mixture of open and close-ended questions pertaining to the following five areas: 1)
practitioner demographics, 2) return-to-learn and return-to-play protocols, 3) SRC diagnostic
tools used, 4) the working relationship between practitioners and athletic trainers in the
secondary school setting, and 5) practitioner knowledge of the Michigan Sports Concussion Law.
Although open-ended questions were more difficult to validate, they can illustrate what
practices physicians are using in greater detail. It takes a deeper knowledge of procedures and
protocols to explain them instead of just answering "yes" or "no”. These questions aimed

3

primarily to assess what protocols and tools practitioners implement when managing SRC and
how they collaborate with athletic trainers.
Participants reviewed the consent form, which states that the return of the survey will
indicate consent to use the completed answers for the research, as approved by the Institutional
Review Board at Northern Michigan University (HS21-1166) (Appendix B). The participants
that chose to participate then completed the survey, also approved by the Northern Michigan
University's Institutional Review Board. IRB Approval can be found in Appendix D. The
participants completed the survey voluntarily and approved the use of their answers.
STATISTICAL ANALYSIS
IBM SPSS Statistics (Version 27) was used to analyze the quantitative data, and
practitioners were recorded as subject numbers to maintain anonymity and protect the
participants' privacy. Closed responses from the two groups of practitioners were compared
using the Chi-Square Test of Independence, which is appropriate for comparing non-parametric
data with two or more independent samples. The statistical significance was set at p<0.05. Openended questions were assessed using thematic analysis.
RESULTS
Questions Regarding Practitioner Demographics
Table 1 presents the characteristics of the urban and rural practitioners surveyed. Twenty
practitioners returned their surveys; of these, 12 reported practicing strictly in a rural setting, two
reported practicing strictly in an urban setting, and six reported splitting time between rural and
urban. The responses of those who split time between rural and urban settings were combined
with the strictly urban participants because it is assumed that those practitioners and their
patients would have access to resources more commonly found in urban settings.
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The urban participants all reported being white in the race/ethnicity category. Of those
practitioners, three-quarters reported being male, and one-quarter responded as female. The
majority of the practitioners, seven out of eight (87.5%), practiced as physicians (MD or DO).
The majority of the urban representatives (62.5%) worked in the family medicine specialty.
Concerning SRC, half of the practitioners treated other types of traumatic brain injuries while the
other half only saw SRC. The urban practitioners reported treating 0-30 high school athletes with
SRC each year, averaging 12.25 SRC patients.
The majority of rural participants also reported race/ethnicity of white. One participant
reported being half Pacific Islander and half white, and another participant selected the "prefer
not to disclose" option on their survey. Half of the rural participants reported to be female (n=6),
just under half responded that they are male (n=5), and one participant reported "prefer not to
disclose" gender. The majority of the rural practitioners (75%) practice as physicians (MD or
DO), while the other one-third (25%) report practicing as nurse practitioners or physicians'
assistants. Again, the majority of respondents practice within the specialty of family medicine.
Concerning SRC, the vast majority of the practitioners treated other types of traumatic brain
injuries (91.66%), while only one of the respondents saw only SRC. The rural group of
practitioners reported treating 0-20 high school athletes with SRC each year, averaging 6.33 SRC
patients.
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Table 1. Comparison of Urban and Rural Practitioner Demographics
Survey Question
1.
What is your
race/ethnicity?

2.

What is your gender?

3.
Please indicate your
training.
4.
How many years of
fully independent practice
have you had?
5.
What is your medical
specialty?
6.
Is your practice
located in an urban or rural
setting? (<50,000 = rural)
7.
Estimate the number
of high school athletes you
treat for SRC per year.
8.
Do you diagnose and
treat Traumatic Brain Injuries
(TBI) other than sport-related
concussion (SRC) in your
medical practice?

Comparison of Demographics
Urban
Rural
n=8
n=12
White

100.0% (8/8)

Female
Male
Prefer not to
disclose
DO
MD
NP
PA
< 5 years
5-10 years
10-15 years
15-20 years
>20 years
Family Med
Emergency Med
Pediatrics
Neurology
Urban

25.0% (2/8)
75.0% (6/8)
0.0% (0/12)

Split Time

75.0% (6/8)

50.0% (4/8)
37.5% (3/8)
0.0% (0/12)
12.5% (1/8)
0.0% (0/8)
25.0% (2/8)
25.0% (2/8)
37.5% (3/8)
12.5% (1/8)
62.5% (5/8)
12.5% (1/8)
12.5% (1/8)
12.5% (1/8)
25.0% (2/8)

White

83.3% (10/12)

Pacific Islander
+White
Prefer not to
disclose
Female
Male
Prefer not to
disclose
DO
MD
NP
PA
< 5 years
5-10 years
10-15 years
15-20 years
>20 years
Family Med
Emergency Med
Pediatrics
Neurology
Rural

8.3% (1/12)
8.3% (1/12)
50.0% (6/12)
41.7% (5/12)
8.3% (1/12)
8.3% (1/12)
58.3% (7/12)
16.7% (2/12)
16.7% (2/12)
16.7% (2/12)
8.3% (1/12)
33.3% (4/12)
8.3% (1/12)
33.3% (4/12)
75.0% (9/12)
0.0% (0/12)
8.3% (1/12)
16.7% (2/12)
100.0% (12/12)

Range of SRC cases/year = 0-30
Minimum= 0
Maximum= 30
Average = 12.3

Range of SRC cases/year= 0-20
Minimum= 0
Maximum=20
Average = 6.3

Yes, I treat
other TBI

50.0% (4/8)

Yes, I treat
other TBI

91.7% (11/12)

No, Only SRC

50.0% (4/8)

No, Only SRC

8.3% (1/12)

6

Questions Regarding Return To Play and Return To Learn Protocols
The subsequent group of questions (questions 9-13 and 17) in the survey inquired about
the return to play (RTP) and return to learn (RTL) protocols prescribed by the practitioners.
Questions 10, 12, and 13 also allowed the practitioners to include open-ended feedback. After
using a Chi-Square Test of Independence (Appendix A), there was no significant difference
between the two groups of practitioners and the RTP/RTL protocols they implemented.
However, although there was no significant difference between the urban and rural practitioners,
there were some observable trends. Regarding question nine, 60% (12/20) implemented an
RTP/RTL protocol that athletes with a diagnosed SRC must complete before returning to
physical activity. Over 80% of the respondents “always” adhered to their chosen protocol
(question 11). Of these practitioners, over half (56.3%) were using an RTP protocol that included
graded exercise, which align with the MHSAA, CISG, AMA, and NATA guidelines.
Additionally, about half of the total participants did not implement a mandatory RTL protocol in
their protocol.
Through the thematic analysis of question 10, the participants were allowed to elaborate
on the RTP protocols they implemented. Although the majority of practitioners responded that
they implemented a graded RTP protocol after the patient has achieved 48 consecutive hours free
from symptoms of SRC, many rural practitioners stated that they implemented the RTP protocol
prescribed by the Immediate Post-Concussion Assessment and Cognitive Testing Application, or
ImPACT Application, (A Comprehensive, Targeted Approach to the Clinical Care of Athletes
Following Sport-Related Concussion - ProQuest, n.d.), which aligned with a graded RTP
protocol. This trend can be viewed in Table 2. When combining the close-ended responses and
the thematic analysis for question 10, the percentage of practitioners using some form of graded
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exercise in their prescribed RTP increased from just over half to about 75% (15/20). In regards to
how frequently the practitioner followed-up post SRC, it appeared that the majority of
respondents saw their patients on a weekly or biweekly basis. Some of the participants
elaborated, saying that the frequency they followed-up with patients depended on the severity
and persistence of the patient’s symptoms. This is illustrated in both the close-ended responses
and the thematic analysis of question 12. See Table 3.
Question 13 (what guides/resources inform the RTP protocol) allowed the respondents to
“select all that apply” and therefore could not be statistically analyzed using the Chi-Square Test
of Independence. The most commonly used resource among urban and rural respondents was the
American Medical Association’s position statement on SRC (45%) 8, followed by the
Concussion in Sport Group’s 2017 consensus statement 2. The responses to question 13 are
illustrated in Figure 1, followed by the thematic analysis in Table 4. The answer practitioners
provided for thematic analysis vary greatly, with the largest proportion, 25%, of respondents
stating they were unsure of what resources inform their protocols. Thematic analysis of question
17 revealed little about return-to-learn protocols used by practitioners but findings are presented
in Table 5.
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Table 2. Thematic analysis of question 10 if the respondent chose to “…briefly describe the
return-to-play protocol you prescribe”.
Theme
ImPACT
Guidelines

Urban Practitioner Responses

•
“Usually discuss CDC RTP
protocols and refer to pt. (patient) to
primary care physician and or school AT
staff.”
•
“Day to day progression based on
symptoms. The above (option 3) would be
the quickest time line”

Refer

Other

Rural Practitioner Responses
•
“They must be free of symptoms,
have cleared with ImPACT (cognitive testing
compared to baseline) and have completed a
graded return to play”
•
“We use ImPACT testing, baseline
and post-injury along with physical therapy
to determine return to sports. We refer to
sports med if prolonged recovery”
•
“ImPACT testing return to play
protocol”
•
“I will clinically clear some. Others
I will send for re-eval or neuro eval. All
football players here must do preparticipation testing”

Table 3. Thematic analysis of question 12, "how often do you see the athlete for follow-up if you
diagnose them with an SRC?"
Theme
Weekly

Urban Practitioner Responses
“Weekly”

Rural Practitioner Responses
“Weekly until physical exam has
normalized”
“Weekly or every 2 weeks if severe
symptoms”

Refer out

See on limited basis/No
Follow up
Varies

“Usually will refer to neuro if needed
for school”

“I practice EM and see them in limited
settings i.e. Emergent setting”
“Follow up initially to do RTP or RTS.
Then ongoing Q (every) 3 months for
first year if symptom free then PRN (as
needed) if still having symptoms every
3-6 months”
Varies on the athlete, if they have an
AT I will initially and then 1x prior to
RTP, if no AT then weekly depending
on progression”
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“Weekly if self-reported symptoms
persist”
“Haven’t seen SRC as our clinic has 2
pediatricians who do all f/u (follow up)”
“With their primary physician and their
discretion”
“I have them f/u in clinic- I’m ER”

What Resources Inform the Practitioners
Return-To-Play Protocol? *may select more than one

6
5
4
3
2
1
0

2017 CISG
Consensus
Statement

Michigan SRC
Legislation

AMA Sports NATA Position
Med Position
Statement
Statement
Urban Practiotioners
Rural Practitioners

Other

Figure 1. Practitioner responses to question 13, "what resources inform this (RTP) protocol (ex.,
consensus statements, legislation, etc.)?”

Table 4. Thematic analysis of question 13, "what resources inform this (RTP) protocol?"
Theme
Unknown

CDC
Other Governing
Bodies

Urban Practitioner Responses
“N/A”

Rural Practitioner Responses
“Do not know”

“Unknown”

“Unsure”

“CDC”
“AAN-Guidelines” (American
academy of neurology)

“Beats me”
“ImPACT Program, AAP, CDC”
“ImPACT Program, AAP, CDC”
“AAFP Guidelines/ Recommendations”
“Multiple”

Other

Table 5. Thematic analysis of question 17, "does your return-to-play protocol for sports-related
concussion (SRC) include a return-to-learn component (ex. mandatory cognitive rest or graded
return to classwork)?"
Theme
Other/Unknown

Urban Practitioner Responses
“I’m not usually sending them back”

Rural Practitioner Responses
“Not sure”

“I discuss limiting screen time/reading and
the possibility of cognitive impact”

“Depends on symptoms severity”
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Questions Regarding Diagnostic Tools
Question 14 (what standardized concussion assessment tools are used by practitioners)
allowed the respondents to “select all that apply” and therefore could not be statistically analyzed
using the Chi-Square Test of Independence. The most commonly implemented standardized
concussion assessment tool among both urban and rural practitioners was the SCAT5 test
(Standardized Concussion Assessment Tool 5) with 37.5% of urban and 33.3% of rural
respondents reporting its use in their practice, as illustrated in Figure 2. However, the same
number of urban practitioners (37.5%) and a greater proportion of rural practitioners (41.6%)
reported that they did not use any standardized concussion assessment tools.
When asked about the use of commercially available neurocognitive assessment tools to
assess for SRC, there was a significantly greater proportion of rural practitioners that used the
ImPACT Application test in their practice compared to their urban counterparts (p = 0.040), as
can be seen in Appendix A. The rural practitioners were also more likely to administer the
ImPACT Application in their office, whereas in an urban setting it was more frequently the
athletic trainer or another representative from the secondary school that administered the test as
shown in Figure 3. The thematic analysis allowed for questions 14 and 15 revealed little about
the trends of urban or rural practitioners and the diagnostic tools they choose to implement in
their clinical practice as presented in Table 6 & 7.
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Standardized Concussion Assesment Tools
Used By Practitioners
*May select more than one

6
4
2
0
SCAT5

SAC

BESS
Urban

VOMS

None

Other

Rural

Figure 2. Bar graph depicting responses to question 14, "Do you (the practitioner) implement
any standardized concussion assessment tools when diagnosing and treating high school athletes
suspected of sustaining a sport-related concussion (SRC)".

Who Is Responsible For Administration Of
Neurocognitive Testing?
6
5
4
3
2
1
0
Me (MD/DO/PA/NP)

Athletic Trainer
Urban

High School
Representative

Rural

Figure 3. Bar graph depicting responses to question 16, "Who is responsible for the
administration of the commercially available neurocognitive test?".
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Table 6. Thematic analysis of question 14, "Do you implement any standardized concussion
assessment tools when diagnosing and treating high school athletes suspected of sustaining a
sport-related concussion (SRC)?"
Theme
ImPACT

Urban Practitioner Responses

Rural Practitioner Responses
“ImPACT testing”
“ImPACT”

Other
Unknown

“Standard neuro exam”
“No idea”

Table 7. Thematic analysis of question 15, "Do you implement any of these commercially
available neurocognitive assessment tools in your return-to-play protocol for athletes who have
sustained a sport-related concussion (SRC)?"
Theme
Other

Force Plate
Unknown

Urban Practitioner Responses
“I have used ImPACT in the past. I will
review or utilize if they have been
ImPACT tested”

Rural Practitioner Responses
“I believe this (ImPACT) is the
assessment done through schools and
local PT”

“Balance board- Sim 1000”
“No idea”
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Questions Regarding Practitioner and Athletic Trainer Working Relationship
Questions 18 and 19 were close-ended questions that asked if the respondent had a
working relationship with athletic trainers employed in the secondary school setting and how
they would describe that working relationship. Results of the Chi-Square Test of Independence
showed that there was no significant difference between the urban and rural practitioners.
However, both groups reported that only 27.8% of the practitioners had a working relationship
with athletic trainers at the high schools they covered (Appendix A), but all of those that had
these relationships qualified the relationship as “excellent”, “good”, or “fair”. There were no
reports from the surveyed respondents of “poor” or “terrible” working relationships with athletic
trainers. A little over 72% of urban and rural practitioners responded that they had no established
working relationship with athletic trainers working in the secondary school system. The vast
majority of the rural physicians stated that this was because no athletic trainers were associated
with the high schools they cover (5/12) as is illustrated in Figure 4. Thematic analysis revealed
that the lack of working relationships with athletic trainers for the rural practitioners was due to
the fact that the respondents were not associated with a high school, as outlined in Table 8.
In regards to the role of the athletic trainer in cases of SRC, there seemed to be little
agreement among the urban practitioners, but 58.33% (7/12) of the rural practitioners believed
that the athletic trainer should make progression decisions based on their previous conversations
with the practitioners and a mutual trust relationship (Figure 5). Overall, the practitioners in both
groups agreed that the athletic trainers should have some role in the management and RTP for
high school athletes who have sustained SRC.
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Reasons Why Practitioners Lack a Working
Relationship With Athletic Trainers at the
Secondary School
6
5
4
3
2
1
0
No AT associated with the I am not aware of the role
HS I cover
of the AT
Urban

Other

Rural

Figure 4. Bar graph depicting question 18(B) "...please explain why there is no established
working relationship between practitioner and local athletic trainer?"

Practitioners Perceptions Of The Athletic
Trainers Role In Return-To-Play Protocol.
8
7
6
5
4
3
2
1
0
AT follows same AT checks in with the
AT makes
protocol every time practitioner as the progression decisions
patient progresses based on previous
and final clearance conversations with
referral
the practitioner
Urban

AT has no role

Rural

Figure 5. Bar graph depicting question 20, "In an ideal situation, what do you believe the role of
the Athletic Trainer at the secondary school should be in your prescribed protocol?"
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Table 8. Thematic analysis of question 18(B), "...please explain why there is no established
working relationship between practitioner and local athletic trainer?"
Theme
Do not cover HS

Urban
“I don’t cover sports teams”

Rural
“Other providers have that direct contact”

“I don’t cover a high school”

Other

“The sports med folks tend to have
relationship. I tend to get references from
them”
“Not aware of trainer at local high school,
strictly office based”

Unknown

“Would greatly appreciate having one!”
“No idea”
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Michigan Sports Concussion Law
Results of the Chi-Square Test of Independence showed that 50% of rural and 42.9% of
urban practitioners were not aware of the Michigan Sports concussion law. There was no
significant difference between the two groups (p=0.764) regarding their knowledge of this law.
As illustrated in Appendix A, the majority of practitioners in both urban and rural settings
(83.3% and 70% respectively) stated that this law did not change their opinion about how they
apply return to play protocol. Again, there was no significant difference between the two groups
(p=0.551).
DISCUSSION
The purpose of this study was to compare rural and urban practitioner’s management of
SRC. This was accomplished through use of a the 22-item survey that presented questions to the
practitioners in the following critical areas; 1) identify return to learn and return to play protocols
used by the respondents 2) identify the SRC diagnostic tools the respondents use 3) define the
working relationship between practitioners and athletic trainers in the secondary school setting
and 4) examine practitioner knowledge of the Michigan Sports Concussion Law. It is known that
improper management of SRC can result in long lasting negative impact on athletes physical,
mental, and emotional health as well as become costly if extensive treatment is required. SRC is
a complex injury that requires a multifaceted approach for treatment. This study seeks to
examine and gain further insight into variables that are required for proper SRC management and
safe return of high school student athletes to their education and sport, regardless of urban or
rural demographics.
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Return To Play and Return To Learn Protocol
Only 60% of respondents have an RTP and/or RTL protocol in place. The majority use
this protocol every time they see a patient diagnosed with SRC. SRC is a common injury and it is
crucial that certain markers of healing are reached to ensure that the student athlete is safely
returning to their studies and activities. Only half of the respondents use an RTL component in
their practice. Symptoms of SRC have been shown to have a significantly negative effect on
academic performance, so although the patient may be instructed to rest from sport they can also
have their symptoms aggravated through mental activity 11. At this time there is no legislation
regarding RTL as there is with RTP and research regarding RTL is still very new causing
practice guidelines at this time to be based on expert suggestions 12. However, it is the belief of
these researchers, and many other professionals, that a greater emphasis should be placed on the
student athletes safe and efficient return to the classroom 12. Some form of rest from cognitive
load and a graded return to the classroom needs to be implemented 12,13.
Constant stimulation and agitation of SRC symptoms can lead to prolonged time to
recovery from symptoms of SRC and even evolve into persistent post-concussive symptoms.
Persistent post-concussive symptoms, formerly referred to as post-concussion syndrome, has
been reported in up to 15% of concussions (SRC and non-SRC) and can last weeks to months
after the initial injury, affecting the cognitive and emotional function in the patient 11. An
interesting trend identified in this study is that the rural practitioners rely heavily on the results of
ImPACT testing and the protocols associated with this neurocognitive test. The ImPACT
protocol does include a period of cognitive rest and a graded RTP, which aligns with the
guidelines of experts 14. Overall, these results illustrate that of the practitioners who see and treat
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SRC in high school athletes those who implement a standardized RTL and RTP protocol are
meeting the majority of points laid out by the guidelines.
It is important to implement a standard protocol in order to ensure that patients reach
levels of healing in a timely and safe manner while simultaneously easing the documentation
process. Equally important are the resources a practitioner chooses to use to inform their
protocol. There are many consensus statements and guidelines released by professional and
expert groups on SRCs 15,16. These documents largely overlap, reporting similar suggestions in
how to best use evidence-based research in medical practice. Although the majority of the
respondents for this research project reported using at least one reference for their protocol, there
is still a high percentage of practitioners who are unsure of why they practice as they do (about
one quarter of the respondents). Evidence based medicine is the use of contemporary, clinically
proven methods to best treat patients and is the expectation for practitioners regardless of their
setting. As the research concerning mTBI and SRC is rapidly growing and recommendations are
changing it may be hard for practitioners to keep up with multiple guidelines 15,16. Therefore, it is
the opinion of this researcher that it may be prudent if one overseeing body for individual states,
or for the nation, was to develop a standardized protocol that must be completed before RTP
following SRC. If there is legislation that requires a practitioner to sign off on an injury,
particularly SRC or other forms of TBI, there should be clear instructions.
Diagnostic Tools
Generally, a concussion or SRCs, can be difficult to diagnose. At this time there is no
singular test that can definitively diagnose concussion, leaving practitioners to rely on a series of
tests (multiple tests done in succession) and their past work experiences to reach a clinical
diagnosis of SRCs 17. These tests are the best tools we have at this point in the evolution of
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concussion diagnostics and they are used to provide a picture of how a concussion is affecting a
patient’s cognitive abilities. Data, or evidence is required to make an accurate, evidence based,
diagnosis of SRCs. This research shows that the majority of practitioners are not using any
standardized assessment tools in their diagnosis of SRC. This leads the authors of this article to
believe that the respondents, and many other practitioners in the state of Michigan, are
diagnosing SRC on observation alone, which may not be scientifically correct. Additionally, this
method of diagnosis could prove problematic for a practitioner treating SRC, if an unhappy
patient ever chose to pursue litigation. It is also known that the results of common standardized
concussion assessment tools are most reliable when administered shortly after the initial injury,
or within 24 hours. Often the practitioner may not be able to see these patients in office within a
short window of time, causing the results of these tests to be less meaningful. However, athletic
trainers working in a secondary school setting will often witness the concussive incident and be
able to carry out immediate evaluation and treatment, such as asking patients to rest for a certain
period of time after the injury. The athletic trainer is highly educated in recognition and
management of SRC and is qualified to conduct an evaluation using standardized tests 1,10. These
tests can then be sent with the athlete to their practitioners, upon the referral by the athletic
trainer.
The only finding that was significant between these two groups, urban and rural
practitioners, was the use or disuse of neurocognitive assessment tools as a part of their chosen
RTP. Rural practitioners were shown to heavily favor the ImPACT Application, relying on the
results of this test throughout the recovery from SRC. This is not surprising given the above
results, in which a large proportion of rural practitioners stated that they implement the ImPACT
Applications RTP protocol. On the contrary, the vast majority of urban practitioners did not use
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any form of commercially available neurocognitive exams. This was worrisome because one of
the main concerns of SRC is impairment of neurocognitive function 18,19. Although typical SRC
symptoms (e.g. headache, dizziness, nausea, etc.) are problematic for patients and can alert us to
the existence of SRC, they are not the only disturbances that should be investigated.
Practitioner and Athletic Trainer Working Relationships
Unfortunately, the majority of respondents reported having no working relationship with
athletic trainers in their area. Five of 12 rural practitioners stated that this was because there was
not an athletic trainer associated with the high school they cover. In 2019, a study found that
only 52.3% of secondary schools had access to full or part-time athletic training services 20. As a
result, even those student athletes that had access to an athletic trainer might not be able to utilize
their service on a daily basis. Likely their access may be limited to days that the school hosted
competition. It is known that all injuries, including SRC, do not occur exclusively on game days.
Many governing bodies including the American Medical Association 8, the National
Athletic Trainers Association 1, and Concussion in Sports Group 2 have consensus statements or
guidelines pertaining to the management of SRC. The CISG does not explicitly mention athletic
trainers in their consensus statement as the AMA and NATA do, however, all guidelines
recommend a regimented return to play and/or return to learn protocol in the instance that a high
school aged athlete sustains an SRC. RTP protocols for all organizations recommend that the
student athlete is symptom free after they have completed a graded exercise program. Each step
is separated by at least 24 hours after which the student athlete should check in with a healthcare
professional to report if they had any symptoms of SRC. Only if they successfully complete each
step without return of symptoms should they be allowed to return to athletics. It is unlikely and
unreasonable that the student athlete should return to a practitioner’s office on a daily basis to

21

check in on their progress. As athletic trainers are aptly placed in the high school settings, it is
both convenient and makes sense that they would be responsible for supervising the RTP and
RTL protocols 3,12.
Not only are athletic trainers aptly placed in the high school settings, but they are highly
educated in recognition and management of SRCs. All of the guidelines and consensus
statements examined for this research placed great importance on the recognition of concussion
symptoms at the initial injury. It is agreed that this should be done by a healthcare provider 3,21.
In many cases, a physician or other practitioner is not available the same day when the SRC
event occurred, and often it can take a couple of days before the athlete can be seen in the office.
For this reason, it is ideal for an athletic trainer to be the first healthcare provider who examines
the patient. Additionally, the athletic trainer can collect information through evaluation at the
time of injury that may benefit the practitioner, they can start initial treatment, and further
educate parents on what symptoms to expect and what may be considered a red flag in the case
of SRC 1,3. Athletic trainers are frequently more attune to minor changes in an athlete’s behavior
as they often have observed or even know the athlete well before the occurrence of SRC.
A well-devolved working relationship built on mutual trust and respect can be highly
beneficial in the management of any injury, especially for SRCs as improper management can
lead to additional cognitive, emotional, and physical difficulties. This study also discovered that
of the practitioners who had working relationships with athletic trainers, all responded that the
relationship was “excellent”, “good”, or “fair”, with no reports of poor collaboration with athletic
trainers. This echoes the sentiments of other studies that the addition of athletic trainers to the
sports medicine team is desirable and beneficial 10.
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Michigan Sport Concussion Law
Almost half of all surveyed practitioners were unaware of the Michigan Sports
Concussion Law, Public Act 137, 2017 22. This 2017 is an amendment to the existing Public Act
137, among other things, that requires that youth athletes suspected of sustaining a concussion
have written clearance from an appropriate health professional before returning to sport. It is
concerning that almost half of the respondents are unaware of a law that should heavily affect
their professional practice and may lead to improper treatment of student athletes with SRCs.
Additionally, an even greater number of practitioner’s report that this law hasn’t changed how
they manage patients with SRC. This may be a result of respondents not being aware of the law,
but it could also be due to misunderstanding of how this law could affect their practice if not
adhered to correctly. The law states that the practitioner must give written and unconditional
clearance before the athlete can return to athletics. If the practitioners are practicing ethically and
appropriately they should have measures and protocols in place that allow them to assess if a
patient is recovered and able to safely return to activity 23. Furthermore, it has been found that
although state laws regarding sports concussion have promoted awareness, the enforcement of
these laws is still lacking 21.
Limitations
The primary limitation of the study was a lack of responses. Two hundred surveys were
distributed with 20 returned, resulting in a 10% response rate. Low response rates are common,
particularly among physicians and other healthcare workers24. This is likely due to the business
of their schedule in normal times, however this research began and ended in the midst of the
COVID-19 pandemic, which could be considered a “timing bias”. Healthcare workers have been
under greater stress and expected to work tirelessly during this tumultuous time, likely leaving
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little energy or interest in participating in additional work, including responding to researchers25.
The researcher did not begin this research with a direct line of access to the practitioners they
wished to survey, limiting the means of survey delivery to snail-mail. Collecting addresses,
properly labeling, and mailing these surveys was time consuming and somewhat costly, which
also limited the total number of surveys sent. Distribution of computerized surveys would have
been preferred as it might have allowed the researcher to reach a larger number of practitioners.
However, attempts to contact professional organizations to which these physicians belonged
were ultimately unsuccessful. Also, there was a lack of previous literature similar to this study.
Typically, studies have chosen to examine a singular aspect of the SRC management; the
diagnosis, the RTP protocol, athletic trainer roles, or most recently the RTL protocol. The
individual components of SRC management must be evaluated individually; however, SRC
requires a multifaceted approach to diagnosis and management so it is crucial that there are
studies that look at all these components as well.
Delimitations of this study are similar to the delimitations of most surveys. This study
can only collect information at a single point in time, not allowing for a change or evolution of
practice. Hopefully after participating in this survey these practitioners took inventory of their
current methods and reviewed well known guidelines, ensuring that they are providing their SRC
patients with the best care possible. Another limitation of surveys is that the data are selfreported, meaning researchers must trust what the respondents report is true. Despite the best
efforts of researcher’s, participants can misunderstand questions or report in a way that they
believe will make them look better. Even if a survey is anonymous, most people want to believe
they are doing everything right, and might embellish their answers to bolster their own selfimage.
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Although the results of this research may not provide all of the answers to the questions
the researchers set out to answer, the results do warrant further investigation. There is still a large
proportion of practitioners who do not use standardized tools to diagnose SRC, do not implement
a standardized protocol for RTP, cannot support their practice with evidence-based research, and
are not aware of the Michigan Sports Concussion Law. In the case of the athletic trainer’s role in
SRC management, there is also discrepancy. Particularly in rural areas the majority of
practitioners do not have the assistance of athletic trainers in cases of SRC because the high
schools they cover do not have an athletic trainer in any capacity. The researcher would like to
highlight these findings and note that further research must be done in these areas if we wish to
follow through on the intent of the Michigan Sports Concussion Law, to safely return athletes to
school and play. Additionally, due to a lack of agreement among practitioners on how to treat
SRC, governing bodies, professional organizations, and state legislatures should put forth an
effort to develop a singular set of guidelines. The continuing education of practitioners and
rapidly evolving management techniques for SRC should also be considered.
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CHAPTER 2: LITERATURE REVIEW

INTRODUCTION TO LITERATURE REVIEW
The following sections serve as a literature review for this project “Concussion
Management and Perceptions of Athletic Trainers Role: A Survey of Michigan’s Primary Care
Physicians”. The literature review will follow the flow of the distributed survey, and are listed as
follows 1) demographics; the primary demographic this research is interested in is whether the
physician is practicing in an rural or urban setting 2) diagnostics and cognitive function tools
regarding concussion 3) recommendations for return to learn 4) recommendations for return to
play protocol 5) working relationships between athletic trainers and physicians who manage
sport-related concussion, and finally 6) a brief review of influential legislation and publications
surrounding sports-related concussion.
Articles were accessed using NMU One Search & Google Scholar. Other electronic
resources used can be viewed publicly via the Center for Disease Control and Prevention, the
Michigan Department of Health and Human Services, and the Michigan High School Athletic
Associations websites.
Urban and Rural Demographics
Student-athletes residing in rural areas can face many challenges in accessing
appropriate healthcare post SRC incident. Previous studies have found that rural youth utilize
healthcare less than their urban counterparts when initially diagnosing head injuries and after a
diagnosis is made 9. It has also been found that even with decreased utilization of services, costs
remain higher for rural patients 9,26. Non-physicians’ practitioners (nurse practitioners and
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physician assistants) are more commonly seen in primary care roles in rural settings 27,28. These
non-physician practitioners work under the supervision of physicians and collaborate with them
to serve their patients. Additionally, there are a great number of physicians who work in an
urban setting that have split time in rural clinics. This is beneficial because it often means that
their patients will be able to directly access resources that they likely would not otherwise29.
However, this can also be a downside because the practitioners are only accessible on a limited
basis as they are not based in the rural settings and may not be present at the clinical all days of
the week, which prolong the diagnosis and treatment of athletes who have sustained an SRC.
There is little research regarding the effectiveness of physicians who follow this split model so it
is difficult to draw conclusions.
Head injuries also have an undeniable stigma in an athletic population that can be
exacerbated when combined with common rural ideologies. Qualitative studies like those by
Clegg and Rocha et al. examine the philosophical ontology (what things are real, perceived
realness) of head injuries in rural cultures30. As the common person’s access to knowledge
expands “urban truths” have developed surrounding health and humanness of risky play 26,30. If
not carefully considered and delivered, urbanized concepts regarding concussion and brain injury
can harm the dignity of rural people's lifestyle choices30,31. Risky play can be glamorized and
deemed a necessary "work/life hardening" tool in many rural areas. The type of study needed to
assess philosophical ontology relies heavily on the lived experience of individuals in the
population being observed instead of more definitive quantitative research. However, researchers
and educators must consider differing ideologies if they genuinely want their message to be
heard by all people of differing cultures, including urban and rural populations.
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Diagnostic and Cognitive Function Tools for Sport-Related Concussion
Recognition of the signs and symptoms of sports-related concussions are crucial for
initiation of early treatment. Although coaches and athletic staff can recognize some common
signs and symptoms, it is a healthcare professional's duty to diagnose SCR and start providing
care for clients. A multitude of documents exist for the assessment of SCR and protocols that
proceed the injury. For the purpose of this study we will defer to the Berlin 5th Consensus
Statement on Concussion in Sport 2, as the “gold standard” in concussion management. This
document was developed by the Concussion In Sport Group (CISG) and is revised every 4 years.
It is an internationally recognized publication that applies to all medical providers that may be
involved in the diagnosis of an SRC.
The CISG presents the 11 R's of SRC management, of which the first three (Recognize,
Remove, and Re-evaluate) are related to the diagnosis of the injury. First, for proper recognition,
the CISG recommends that the athlete be removed from play immediately after a potentially
concussive blow and evaluated using sideline tools, such as the Sport Concussion Assessment
Tool 5 (SCAT5) and or Standardized Assessment of Concussion (SAC)2,32. These tools
incorporate batteries of tests that assess the athlete's attention, memory, and cognitive function
and include a brief neuropsychological evaluation 2,32. These tests are most effective if the athlete
completes a baseline test before the injury occurs32. However, even without a baseline, sideline
assessments can reveal valuable data compared to normative values. An athletic trainer should
ideally complete SCAT5 and SAC on the day of the injury33. They are well trained in the
presentation of SRC and well placed in the secondary school setting to address the needs of the
concussed athlete. If the SCAT5 or SAC results are out of the ordinary or the athlete is
displaying symptoms of SRC, the athlete should be removed from play until they complete
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further, in-depth testing. This is the second R; Remove, the athlete will not be allowed to return
to play that day and should be educated on the initial care protocol for SRC. The third R in the
sequence is Re-evaluate; a physician should complete this step after a referral from the athletic
trainer or the patient1,33. This will typically involve an in-depth history, cognitive, ocular, and
vestibular function assessments, gait and balance testing, and neurophysiological (NP)
assessment. A Neurophysiologist would be the most appropriate healthcare provider to complete
the NP and would be an advantageous addition to the multidisciplinary approach to SRC
management. However, most commonly, an MD, DO, NP, or PA administers the re-evaluation
as they are the providers the MHSAA includes as providers who can sign for unrestricted
clearance after the athlete has healed from a concussion incident 34.
Computerized neurocognitive tests are a common way to collect data after a suspected
concussion. The ImPACT test is a popular commercially available neurocognitive assessment
tool with a significant body of research evaluating its validity18,35,36. However, there are other
similar products, including Cogsport and Headminder and traditional paper and pencil tests. It is
important to recognize that these tests assess verbal memory, visual memory, reaction time, and
visual-motor processing speed which are merely pieces in the multifaceted puzzle that is SRC
18,19,36

. Although many studies show high sensitivity (81.9%) and specificity (89.4%) for

ImPACT and similar neurocognitive tests, it is essential to note that these assessments cannot be
used as a stand-alone diagnostic tool 35. Sport-related concussion as we know it requires a
multifaceted approach for diagnosis and treatment, and the data that neurocognitive assessments
assess is just a piece in the puzzle.
Although SRC evaluation and management have improved dramatically over the past few
years, primarily due to media coverage and heavy influence of public figures regarding this
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injury 37, there is still a lot of potential for advancement in diagnostic procedures. To date, there
are no singular “gold standard” protocols to follow to diagnose a concussion. Healthcare
providers rely on batteries of tests that analyze multiple measures of brain function but do not
truly provide a measure of the biological and metabolic changes that occur after an SRC occurs
17,38,39

. In fact, most diagnoses of this injury are based on the provider's personal knowledge and

experience. New research regarding neuroimaging techniques and biomarkers have a potential to
become a reliable source of concussion diagnosis2. The CISG recognizes these novel efforts as
necessary for progress in treating SRC as a multifaceted injury.
Return-To-Learn and Rest Guidelines and Recommendations
It has not been until recent years that the literature has emphasized a return to learn (RTL)
protocol post-concussion 12,13. The transition to school following a SRC is often an overlooked
part of the healing process and is needed for support as athletes return to cognitive activities 40.
Providers will often prescribe strict rest immediately after the initial injury lasting 24-48 hours to
address the neurometabolic cascade associated with SRC and other TBI 2,41. The neurometabolic
cascade is described by Giza and Hovda (2001) as “indiscriminate release of neurotransmitters
and unchecked ionic fluxes…lead [ing] to further neuronal depolarization… resulting [in an]
energy crisis”41. This phenomenon is responsible for the initial cognitive decline post-concussive
incident, and the initial cascade typically lasts about 24-48 hours 41. After this brief period, it is
important to work towards a normal cognitive load, or the brain can become “stuck” in the injury
cycle 40,41.
The practice of “cocooning” after SRC, or strict rest, has been the first treatment for these
mTBI’s for the last decade. However, as research continues it is being found that prolonged strict
rest can have detrimental effects on student athletes, delaying their return to school and activity
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40,42

. Prolonged absence from school, depression, anxiety, and sleep disturbances have been

commonly observed in patients who have been prescribed “complete brain rest”/”cocoon
therapy”43. It was once believed that aggravating symptoms of SRC while a patient is healing
could have negative effects, which has been proven false in recent years 44. Research has shown
that earlier initiation of aerobic exercise, if restricted to a threshold of low SRC symptom
aggravation, leads to quicker recovery and fewer prolonged symptoms 44,45.
To avoid prolonged symptoms, it is often best practice to have the student-athlete return to
a small cognitive load and progress back to their typical educational workload over a few days,
or weeks, as their symptoms allow 12,40. When symptoms increase with mental activity, it is most
important to address it by taking a work break to allow the brain to avoid overstimulation. The
CISG recommendations for return to learn can be seen in Figure 6.

Figure 6. Concussion in Sports Group recommendations for return-to-learn.

Return-To-Play
Traditionally, healthcare professionals have used a graded exertion protocol as treatment
proceeding a concussion incident

1,2,8,46,47

. Twenty-four hours after the concussed youth athlete

returns to symptom baseline (no symptoms), they may begin the return to play protocol1,2,8,8,46,47.
The gold standard in return to play, as recommended by the CISG, is described in Figure 6. Each
step should take no less than 24 hours, meaning the athlete completes the activity then monitors
symptoms for 24 until the next step1,2,8. If the athlete experiences concussion symptoms after
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completing a step, they should return to the previous step the following day then proceed from
that step 2. If the athlete fails a step multiple times, they should consult the physician.

Figure 7. Return to Play Progression Adapted from 2016 Consensus Statement on Concussion in
Sport Group.
A graded approach to rehabilitation, similar to the one illustrated above, has been deemed
safe for high school aged student athletes. It is the most comprehensive rehabilitation approach
by allowing sufficient time for the athlete to fully heal and ensures that increasing physical
demands necessary to sport are not overlooked. Additionally, athletes who are returned to sport
before they are fully recovered have a higher risk of sustaining a second concussion, possibly
accompanied by a higher symptom profile and greater risk of long term physical, mental, and
emotional deficits 8,17,47,48. RTP protocols exist for younger athletes with extended time to heal,
however, this is not the population we are observing for this research so it will not be discussed
in depth. However, this is also a vulnerable and overlooked population when it comes to SRC, so
research similar to this project would likely uncover trends and discrepancies in the treatment of
younger student athletes.
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Younger athletes may require slightly different treatment from high school aged athletes
due to differences in cognitive maturation. Typically, it is recommended that younger athletes
require longer time to recover from SRC49. This may be even longer in athletes with a history of
past concussions50. However, at this time the return to learn and play protocols look very similar
to those for high school aged athletes and implement a graded return to the classroom and
sports49. This is currently a gap in the literature as there is very limited research on SRC in young
student athletes.
Models for concussions unrelated to sport also exist. Concussions occur in the workforce
and adults require a graded approach when returning to the normal cognitive and physical
demands of their profession. Similar to athletics it is advised that the worker self-monitor their
symptoms while they work and take breaks when they start to aggravate their concussion
symptoms49. Some practitioners recommend a 10-20-30 rule meaning that after a short period of
rest (24-48 hours) the worker begins to do short periods of work starting at 10 minutes of
cognitive load followed by 30 minutes of rest/recovery, repeat three times if there are no
symptoms or they worker returns to baseline efficiently44. After these three bouts the worker may
progress to 20 minutes of activity (cognitive or physical) followed by 30 minutes of recovery44.
If this state is successful, following the same threshold rules as before, then the worker moves
onto 30 minutes of load and 30 minutes of recovery44. If successful the worker can consider
returning to work part time. It is recommended that adaptations such as earplugs, sunglasses, and
moving the worker to a quieter environment be implemented to combat certain symptoms44,49.
Working Relationships Between Primary Care Physicians and Athletic Trainers
Athletic trainers (AT) working at the secondary school level are optimally positioned to
monitor concussed youth athletes as they return to learn and play3,20. AT’s are recognized
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healthcare providers who work directly with athletes, physicians, parents of athletes, coaches,
and school officials to provide the safest environment for athletes to participate in sport while
placing the utmost importance on the athlete's holistic health 3,20. In cases of youth concussion
where an AT is present, they will ideally be the first to evaluate the athlete and play a significant
role in determining the referral to a physician 1. After consultation and diagnosis from the
physician, the AT should monitor symptoms daily until the athlete is ready to start the return to
play process 1. Additionally, the AT has the education and proximity to athletes to safely
administer the prescribed return to play protocol 1.
Another problem that arises is that there are mixed perceptions of the athletic trainer's
role in the management of SRC10. Most disagreement surrounds the degree to which the AT is
involved in implementing academic adjustments51,52. Many AT’s feel that they should be
involved in the return to learn process; however, many feel they lack the education to directly
oversee academic adjustments 52. Studies like that by Welch-Bacon et al. show a range of
athletic trainers’ self-perceived responsibilities in cases where academic adjustments were
necessary after SRC 52. There is still a large proportion that believe they have no responsibility in
the RTL process whereas others believe they are responsible for initiation and facilitation of the
academic adjustments 52. Even in cases where AT’s are included in the sport medicine team they
lack consensus about their role, which may illustrate a need for further consensus and instruction
on the part of experts and governing bodies like the NATA. In general, the AT is a valuable
member of the concussion management team and should facilitate communication between the
physician and the academic institution to ensure that proper concessions are made so that the
student-athlete can heal appropriately.
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Aside from the National Athletic Trainers’ Associations Consensus Statement, the only
other document that mentions the role of the AT is the American Medical Society for Sports
Medicine’s (AMSSM) consensus statement. Although the AMSSM only mentions the AT’s role
once in the return to learn section as a point person for academic and injury management 8, it
does not describe the influential role an AT can play throughout the healing process. This makes
it difficult to relay the value an AT can add in the concussion management process when their
role is not defined in the literature most commonly referenced by physicians. Additionally,
physicians' perceptions of AT’s are understudied, creating a gap in the literature 10. Although
most physicians polled seem to have a positive perspective of AT’s, it has also been noted that
urbanization of the physician's practice correlated with higher perceived abilities of AT’s 10.
Previous research has suggested that physicians' perception and understanding of the role of ATs
can improve the management of athletic injury; therefore, it can be concluded that increased
awareness of ATs and their role in managing concussion could impact concussion outcomes.
Legislation and Publications Surrounding Sport-Related Concussion
As of June, 30th 2013 Michigan’s legislation surrounding SCR went into full effect 53. In
fact, all fifty states in the U.S. have adopted similar laws that dictate how and when an athlete
can return to play after sustaining an SRC. These laws were developed to aid in reducing long
term disability and death that can occur when a concussion is not managed appropriately or in a
timely manner, as well as prevent financial burdens associated with the injury 54.
In addition to the law set at the state level there are many other expert and governing bodies
that provide recommendations regarding the management of SRC, including the following:
•

Consensus Statement on Concussion in Sport—The 5th International Conference
on Concussion in Sport held in Berlin, October 2016 2
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•

American Medical Society for Sports Medicine position statement on concussion
in sport8

•

National Athletic Trainers' Association position statement: Management of Sport
Concussion 1

This is not an exhaustive list of documents relating to the topic, however, these are the
main documents that will contribute to this study. The Center for Disease Control and Prevention
(CDC) offers materials for providers that will also be considered in this study.
This research aims not to dismiss rural athletes because they face complications in
accessing care, increased costs associated with utilization of services, or have different ideas
regarding risky play. These are known barriers that this research intends to address. An athlete's
geography should not determine the level of healthcare they receive, and discovering themes in
concussion management may lead to reformation and improved healthcare for these athletes.

36

CHAPTER 3: CONCLUSIONS AND RECOMMENDATIONS

The purpose of this research project was to investigate the following areas of interest; 1)
practitioner demographics, 2) return-to-learn and return-to-play protocols, 3) SRC diagnostic
tools used, 4) the working relationship between practitioners and athletic trainers in the
secondary school setting, and 5) practitioner knowledge of the Michigan Sports Concussion Law.
Through this study the researcher hoped to compare urban and rural practitioner’s management
of SRC, however, due to lack of adequate number of respondents, this comparison was not
adequate. The only statistically significant results between the two groups that was observed was
that rural practitioners relied heavily on ImPACT Application testing results and the RTP
protocols recommended by ImPACT. However, there were some trends identified in this study,
such as a substantial number of respondents who were unaware of the Michigan Sports
Concussion Law and a lack of consensus among practitioners on SRC RTP and diagnostic tools,
that suggest the need for further research in this area.
Due to the limitations of this research and the timing bias created by the COVID-19
pandemic, the researchers recommend that this study be used as a pilot for future research.
Although no significant data was uncovered in this study, it is obvious that there is still a glaring
lack of consensus on how to treat student athletes suffering from SRC, despite the efforts of
governing bodies and expert recommendations. Individual patients with concussions do require
unique treatment; however, we know that there are certain markers that must be reached in the
healing process in order to ensure that student athletes are returning to their activities safely.
Therefore, it is vital that all members of the healthcare team come to an agreement on an RTP
protocol, preferably with an RTL aspect, that is used in all cases where an SRC is diagnosed.
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These protocols will likely need to be initiated by state legislation, expert groups (ex. CISG), and
professional organizations.
In a final note, this research aims not to dismiss any athletes because they face
complications in accessing care, increased costs associated with utilization of services, or have
different ideas regarding risks of playing or participating in sports related activities. These are
known barriers that this research intended to address with respect to cultural ontologies. An
athlete's geography should not determine the level of healthcare they receive, and discovering
themes in concussion management may lead to reformation and improved healthcare for these
athletes.
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Appendix A
Chi-Square Table: Comparison of Rural and Urban Practitioner Responses
Question

Results

ChiSquared
Value

Asymptotic df
Significance
(2-sided)
(p<0.05)

Question 9:

Urban

Do you use a return to
play/learn protocol that
athletes with a diagnosed
sport-related concussion
(SRC) MUST complete before
returning to physical activity?

Question 10:

(yes)

Rural
Overall
Urban

If you answered ‘yes’ to
question 9 Please chose one of
the following protocols below
or briefly describe the

‘return to play’ protocol
you prescribe.

Rural

Overall

Question 11:
How often do you adhere
to the protocol selected in
question 10?

Return-to-Play and Return-to-Learn Protocols
62.5%
37.5%
(no or sometimes)

58.3%

41.7%

(yes)

(no or sometimes)

60.0%

40.0%

(yes)

(no or sometimes)

n=0

n<2

83.3%

n=0

n<2

(the athlete may
RTP after 2 weeks
of rest)

(the athlete may RTP
when no longer
experiencing SRC
symptoms)

(RTP after multiple
steps of graded
exercise with 24 hours
between steps)

(after
successful
Buffalo
Treadmill test)

(other)

n=0

30.0%

40.0%

n=0

30%

(the athlete may
RTP after 2 weeks
of rest)

(the athlete may RTP
when no longer
experiencing SRC
symptoms)

(RTP after multiple
steps of graded
exercise with 24 hours
between steps)

(after
successful
Buffalo
Treadmill test)

(other)

n=0

18.8%

56.3%

n=0

25%

(the athlete may
RTP after 2 weeks
of rest)

(the athlete may RTP
when no longer
experiencing SRC
symptoms)

(RTP after multiple
steps of graded
exercise with 24 hours
between steps)

(after
successful
Buffalo
Treadmill test)

(other)

Urban
Rural
Overall

83.3%

n< 2

(always)

(~50% or other)

80.0%

20.0%

(always)

(~50% or other)

81.3%

18.8%

(always)

(~50% or other)
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X2 =
0.035

p = 0.852

1

X2 =
3.319

p = 0.190

2

X2 =
0.027

p = 0.869

1

Question 12:
How often do you see the
athlete for follow-up if you
diagnose them with sportsrelated concussion (SRC)?

Urban

25.0%

n<2

25.0%

50.0%

(1 or 2 weeks)

(never)

(after RTP)

(other)

41.7%

Rural

25.0%

n<2

25.0%

(1 or 2 weeks)

(never)

(after RTP)

(other)

25.0%

n<2

25.0%

45.0%

(never)

(after RTP)

Overall

(1 or 2 weeks)

Question 17:
Does your return to play
protocol for sports-related
concussion (SRC) include
a return to learn
component (e.g.,
mandatory cognitive rest or
graded return to
classwork)?

Question 15:
Do you implement any of
these commercially
available neurocognitive
assessment tools in your
return to play protocol for
athletes who have
sustained sport-related
concussion (SRC)?

Urban
Rural
Overall

Urban

n<2

n=0

(ImPACT)

(Cogsport)

Rural

37.5%

(yes)

(no)

40.0%

60.0%

(yes)

(no)

50.0%

50.0%

(yes)

(no)

(Headminder)

87.2%

n=0

(Paper and
Pencil)

(none)

(Other)

58.3%

n=0

n=0

n=0

41.7%

n=0

(ImPACT)

(Cogsport)

(Headminder)

(Paper and
Pencil)

(none)

(Other)

Overall

p = 0.864

3

X2 =
0.900

p = 0.343

1

X2 =
4.201

p= 0.040**

2

X2 =
0.004

p = 0.952

1

X2 =
0.004

p = 0.952

1

(other)

62.5%

Diagnostic Tools
n=0
n=0

X2 =
0.741

40.0%

n=0

n=0

n=0

60.0%

n=0

(ImPACT)

(Cogsport)

(Headminder)

(Paper and
Pencil)

(none)

(Other)

Practitioner and Athletic Trainer Working Relationship

Question 18:
Do you have an established
working relationship with
Athletic Trainers employed
by secondary schools in
your area?

Question 19:
Would you describe your
working relationship with
high school athletic
trainers as…

Urban

28.6 %

71.4%

(yes or sometimes)

(no)

27.3%

72.7%

Rural

(yes or sometimes)

(no)

27.8 %

72.2%

Overall

(yes or sometimes)

Urban
Rural

(no)

28.6 %

0%

71.4%

(excellent or good or
fair)

(poor or terrible)

(no working
relationship with AT)

27.3%

0%

72.7%

(excellent or good or
fair)

(poor or terrible)

(no working
relationship with AT)
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Overall

27.8 %

0%

72.2%

(excellent or good or
fair)

(poor or terrible)

(no working
relationship with AT)

Michigan Sports Concussion Law

Question 21:
Are you aware of the
Michigan Sports
Concussion Law (Public
Act 137(2017))?

Question 22:
Has this law changed
how you apply your
return to play protocol?

Urban
Rural
Overall
Urban
Rural
Overall

57.1%

42.9%

(yes or probably yes)

(no or probably no)

50.0%

50.0%

(yes or probably yes)

(no or probably no)

52.6%

47.4%

(yes or probably yes)

(no or probably no)

n<2

83.3%

(yes)

(no)

30.0%

70.0%

(yes)

(no)

25.0%

75.0%

(yes)

(no)
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X2 =
0.090

p = 0.764

1

X2 =
0.356

p = 0.551

1

Appendix B
Informed Consent

Northern Michigan University
School of Health and Human Performance
PROJECT TITLE: Concussion Management and Perceptions of
Athletic Trainers Role: A Survey of Michigan’s Primary Care
Physicians in Rural and Urban Settings
IRB Approval Number: HS21-1166
Please read this consent document carefully before you decide to participate in this study.
Thank you for your service to your community and I hope that you will take the time to fill
out this brief survey! As healthcare professionals it is our job to ensure that all patients
receive the highest quality of care, a goal which can only be obtained by through continued
research such as this.
Purpose of the research study:
The purpose of this study is to identify return to play protocols used post- concussion by health
care providers who treat high school aged athletes. Additionally, this study will examine the
working relationship between these physicians and athletic trainers employed to serve in the
secondary school setting.
Time required:
15-20 minutes
Risks and Benefits:
The only associated risks of participating in this research are emotional. It is possible that
participants may not be familiar with some of the concepts discussed in the survey that could
cause them to feel unease.
Physicians and qualified health care providers need only to answer some brief questions in this
confidential survey.
This study could improve upon current healthcare practices related to sport-related concussions.
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Incentive or Compensation:
There is no incentive or compensation for participating in this study. It is up to the willingness of
the participant.
Confidentiality:
Your identity and name will be kept confidential to the extent provided by law. All completed
surveys will be given a number for identification purposes during data analysis. Data analysis
will be completed on a password protected computer. All physical surveys and consent forms
returned will be kept in a locked file cabinet in by the faculty researcher.
Voluntary participation:
Your participation in this study is completely voluntary. You have the right to withdraw from the
study at any time without consequence or penalty.
Whom to contact if you have questions about the study:
If you have any further questions regarding your rights as a participant in a research project you
may contact Dr. Lisa Schade Eckert of the Human Subjects Research Review Committee of
Northern Michigan University (906-227-2300) leckert@nmu.edu.
Any questions you have regarding the nature of this research project will be answered by the
faculty researcher Dr. Marguerite Moore who can be reached at mmoore@nmu.edu or the
masters student researcher Brett Fox brefox@nmu.edu.
Agreement:
Return of the survey to the researcher is considered consent for the given answers to be
used at data in this study.
I understand that these files will be kept by the researcher(s) on a password protected computer. I understand
that these the physical surveys and answers will be kept by the researcher(s) in a locked file in the faculty
researcher’s office. I understand that only the researcher(s) will have access to these files.

48

Appendix C
Survey

Sport-Related Concussion Survey
Instructions
Answer questions as they relate to you. For most answers, check the box(es) most applicable to you or
fill in the blanks.

About You
1. What is your race/ethnicity?
¨
¨
¨
¨
¨
¨
¨
¨

Native American
Asian
Black or African American
Hispanic or Latino
Pacific Islander
White
Other
Prefer not to disclose

2. What is your gender?
(Select only one.)
¨
Female
¨
Male
¨
Non-binary or Third gender
¨
Prefer not to disclose

3. Please indicate your training.
(Select only one.)
¨
DO
¨
MD
¨
NP
¨
PA
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4. How many years of independent practice do you have?
(Select only one.)
¨
Less than 5 years ¨
¨
11-15 years
¨
16-20 yeas
¨
Greater than 20 years

5-10 years

5. What is your medical specialty?
¨
¨
¨
¨
¨
¨

Family Medicine
Pediatrics
Sports Medicine
Neurology
Emergency Medicine
Other (please use the space below to elaborate)

6. Do you practice medicine in an urban or rural setting?
For the purpose of this research, if a county’s population is greater than 50,000 is considered
urban, and if a county’s population of less than 50,000 is considered rural. (Please estimate to
the best of your abilities).
¨
Urban (>50,000)
¨
Rural (<50,000)
¨
Split time between urban and rural counties
(please estimate time spent at each location (ex. 50% Urban and 50% Rural)

7. Please estimate the number of high school athletes you treat for sportsrelated concussions (SRC) in a year. Then mark your estimate on the scale
below.
For the purpose of this study, a 'high school athlete' is a patient between the ages of 12-19 years
old who is enrolled in a Michigan high school and participates in a school-sanctioned sport that
would require MHSAA medical clearance to return to sport if they are to sustain a sportrelated concussion. (If greater than 100, please specify in the textbox below.)
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Sports-Related Concussion Management
8. Do you diagnose and treat Traumatic Brain Injuries (TBI) other than
sport-related concussion (SRC) in your medical practice?
¨
¨

Yes, I treat other TBI
No, I treat only SRC

9. Do you use a return to play/learn protocol that athletes with a diagnosed
sport-related concussion (SRC) MUST complete before returning to
physical activity?
¨
¨
¨

Yes
No
Sometimes, depending on the circumstances

10. If you answered “yes” to question 9 please choose one of the following
protocols below or briefly describe the return-to-play protocol you
prescribe.
¨
¨
¨

¨
¨

The athlete may return to play when they have rested two weeks
The athlete may return to play when they are no longer experiencing symptoms of a
sport-related concussion
The athlete must first be free of symptoms, after which they must complete a graded
return to play. For example, after being symptom-free for 48 hours, they will participate in
mild-moderate cardiovascular exercise. If still symptom-free the next day, they may
progress and increase the cardiorespiratory activity. The following day they may complete
sport specific drills with no contact. On the fourth day, the athlete must complete a fullcontact practice.
The athlete may return to play ONLY after successfully completing the Buffalo Treadmill
test.
Other (please specify in text box below)
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11. How often do you adhere to the protocol selected in question 10?
¨
¨
¨

Always
About 50 percent of the time
Other (please specify in text box below)

12. How often do you see the athlete for follow-up if you diagnose them with a
sport-related concussion (SRC)?
¨
¨
¨
¨
¨
¨

Weekly following the initial assessment?
Every two weeks following the initial assessment
Never, I provide them with a plan of care and release them to return to sport when they
feel recovered.
Once after the initial assessment when they have recovered to sign off on the MHSAA
return-to-play form.
After they have successfully completed my prescribed return-to-play protocol
under the supervision of an athletic trainer or another qualified individual.
Other (please specify in text box below)

13. What resources inform this protocol (ex., consensus statements,
legislation, etc.)?
(Select all that apply)
¨
2017 Consensus Statement on Concussion in Sport, Berlin
¨
Michigan Concussion Law (2013)
¨
American Medical Society for Sports Medicine Position Statement: Concussion in Sport
¨
National Athletic Training Association Position Statement: Management of Sport
Concussion
¨
Other (please specify in text box below)
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14. Do you implement any standardized concussion assessment tools when
diagnosing and treating high school athletes suspected of sustaining a
sport-related concussion (SRC)?
(Select all that apply)
Sport Concussion Assessment Tool (SCAT5)
Standardized Assessment of Concussion (SAC)
Balance Error Scoring System (BESS)
Vestibular Ocular Motor Screening (VOMS)
I do not use any standardized concussion assessment tools
Other (please specify in text box below)

¨
¨
¨
¨
¨
¨

15. Do you implement any of these commercially available neurocognitive
assessment tools in your return-to-play protocol for athletes who have
sustained a sport-related concussion (SRC)?
(Select all that apply)
ImPACT
Cogsport
Headminder
Paper and pencil test
No, I do not use commercially available assessment tools
Other (please specify in text box below)

¨
¨
¨
¨
¨
¨

16. Who is responsible for the administration of the commercially available
neurocognitive test?
(Select all that apply)
Me, the primary care health care provider
The athletic trainer associated with the athlete’s high school
A high school representative (ex. athletic director or coach)

¨
¨
¨
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17. Does your return-to-play protocol for sport-related concussion (SRC)
include a return-to-learn component (ex. mandatory cognitive rest or
graded return to classwork)?
(Select all that apply)
Yes
No
Sometimes (please specify in text box below)

¨
¨
¨
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Sport-Related Concussion and Athletic Trainers Role
18. Do you have an established working relationship with Athletic Trainers
employed by secondary schools in your area?
(Select only one.)
Yes
Sometimes; when an Athletic Trainer is employed at the high school
No

¨
¨
¨

18 (B). If you answered “no” to question 19, please explain why.
¨
¨

No Athletic Trainers are associated with the high schools I cover
I am not aware of the role Athletic Trainers play in the healthcare team ¨
(please specify in text box below)

Other

19. Would you describe your working relationship with high school
Athletic Trainers as…
¨
¨
¨
¨
¨

Excellent
Good
Fair ¨
Poor
Terrible
I have no working relationship with high school Athletic Trainers

20. In an ideal situation, what do you believe the role of the Athletic Trainer
at the secondary school should be in your prescribed protocol?
¨
¨
¨
¨

They follow the same standard every time as communicated by you, the health care
professional answering this survey.
The Athletic Trainer checks in with the physician as the athlete progresses and refers them
to the physician for final clearance.
The Athletic Trainer makes progression decisions based on previous
conversations with the physicians and mutual trust relationship
Athletic trainers should not have a role in return to play protocol

21. Are you aware of the Michigan Sports Concussion Law (Public Act
342(2012))?
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¨
¨
¨
¨
¨

Yes
Probably yes
Possibly
Probably not
No, I have never heard of this law before

22. Has this law changed how you apply your return-to-play protocol?
¨
¨

Yes
No
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Appendix D
IRB Approval

Memorandum

TO:

Marguerite Moore
School of Health and Human Performance

Brett Fox
School of Health and Human Performance

FROM:

Lisa Schade Eckert
Dean, Graduate Studies and Research

DATE:

February 16, 2021

SUBJECT:

IRB Proposal HS21-1166
“Concussion Management and Perceptions of Athletic Trainers Role: A Survey of
Michigan’s Primary Care Physicians in Rural and Urban Settings”

IRB Approval Date: 2/16/2021
Proposed Project Dates: 4/1/2021 – 8/1/2022
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Your proposal “Concussion Management and Perceptions of Athletic Trainers Role: A Survey of Michigan’s
Primary Care Physicians in Rural and Urban Settings” has been approved by the Northern Michigan
University Institutional Review Board. Please include your proposal number (HS21-1166) on all research
materials and on any correspondence regarding this project.

If you find that modifications of investigators, methods, or procedures are necessary, you must submit a
Project Modification Form for Research Involving Human Subjects before collecting data. Any changes or
revisions to your approved research plan must be approved by the IRB prior to implementation.

Until further guidance, per CDC guidelines, the PI is responsible for obtaining signatures on the COVID19 Researcher Agreement and Release and COVID-19 Research Participant Agreement and Release
forms.

All forms can be found at the NMU Grants and Research website:
http://www.nmu.edu/grantsandresearch/node/102
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Appendix E
IRB Modification Forms

MEMORANDUM

TO:

Marguerite Moore
Brett Fox
School of Health and Human Performance

DATE:

March 2, 2022

FROM:

Lisa Schade Eckert,
Dean of Graduate Studies and Research

RE:

Modification to HS21-1166
Original IRB Approval Date: 2/16/2021
Modification Approval Date: 1/20/2022

“Concussion Management and Perceptions of Athletic Trainers Role: A Survey of Michigan’s Primary Care
Physicians in Rural and Urban Settings”

Your modification for the project “Concussion Management and Perceptions of Athletic Trainers Role: A
Survey of Michigan’s Primary Care Physicians in Rural and Urban Settings” has been approved by the
Northern Michigan University Institutional Review Board. Please include your proposal number
(HS211166) on all research materials and on any correspondence regarding this project.
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Any additional personnel changes or revisions to your approved research plan must be approved by the
IRB prior to implementation. Unless specified otherwise, all previous requirements included in your
original approval notice remain in effect.

Until further guidance, per CDC guidelines, the PI is responsible for obtaining signatures on the COVID19
Researcher Agreement and Release and COVID-19 Research Participant Agreement and Release forms.
If you have any questions, please contact the IRB at hsrr@nmu.edu.
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MEMORANDUM

TO:

Brett Fox
Maggy Moore
School of Health and Human Performance

DATE:

July 27, 2022

FROM:

Lisa Schade Eckert,
Dean of Graduate Studies and Research

RE:

Modification to HS21-1166
Original IRB Approval Date: 2/16/2021
Modification Approval Date: 5/18/2021
“Concussion Management and Perceptions of Athletic Trainers Role: A Survey of
Michigan’s Primary Care Physicians in Rural and Urban Settings”

Your modification for the project “Concussion Management and Perceptions of Athletic Trainers Role: A
Survey of Michigan’s Primary Care Physicians in Rural and Urban Settings” has been approved by the
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Northern Michigan University Institutional Review Board. Please include your proposal number (HS211166) on all research materials and on any correspondence regarding this project.

Any additional personnel changes or revisions to your approved research plan must be approved by the
IRB prior to implementation. Unless specified otherwise, all previous requirements included in your
original approval notice remain in effect.

Until further guidance, per CDC guidelines, the PI is responsible for obtaining signatures on the COVID19 Researcher Agreement and Release and COVID-19 Research Participant Agreement and Release
forms.
If you have any questions, please contact the IRB at hsrr@nmu.edu.
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